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Abstract

Epidemiological studies of excoriation disorder have reported different prevalence estimates for 

this condition, limiting our understanding of its public health impact. We performed a systematic 

review and meta-analysis to collate epidemiological studies of excoriation disorder. We aimed 

to estimate the pooled prevalence and the female-to-male ratio of excoriation disorder in the 

general population. We searched Embase, PsycInfo, and PubMed up to May 2020 and updated the 

PubMed search in October 2021. Studies which reported the frequency of excoriation disorder 

in a sample from the general population were included in our meta-analyses. We made no 

restrictions regarding the definition or assessment of excoriation disorder. Data were pooled 

through random-effects meta-analyses. Of the 677 records identified through database searches, 

19 studies involving 38,038 participants met our inclusion criteria. Meta-analyses demonstrated 

that excoriation disorder has an overall prevalence of 3.45% (95% CI 2.55, 4.65%) and impacts 

women more than men (female-to-male OR = 1.45; 95% CI 1.15, 1.81, p = 0.001). These findings 

underscore the public health impact of excoriation disorder, which will hopefully motivate future 

research focused on advancing our understanding and management of this condition.
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Introduction

Excoriation disorder (ED, or skin-picking disorder) is a psychiatric disorder characterized 

by repetitive skin-picking leading to tissue damage and impairment or distress despite 

attempts to decrease or stop skin-picking behaviors (American Psychiatric Association, 

2013). Research suggests that ED typically onsets in adolescence (Ricketts et al., 2018) and 

has a female preponderance (Grant et al., 2012). Although varying gender (female-to-male) 

ratios from 0.57 to 3 have been reported in the literature (Odlaug et al., 2013; Taman, 

2017), data from a recent large study suggested a female-to-male ratio of 1.2 (Grant 

and Chamberlain, 2020). Individuals with ED often spend hours per day picking at their 

skin, which may cause shame and embarrassment and may lead to physical (noticeable 

scars, scabs) and psychosocial (missed work, school, and other obligations) impairment 

(Flessner and Woods, 2006; Tucker et al., 2011). Additionally, ED often co-occurs with 

other psychiatric disorders, including depression, anxiety, obsessive-compulsive disorder 

(OCD), and substance use disorders, which may contribute to higher skin-picking symptom 

severity (Grant and Chamberlain, 2017; Leppink et al., 2016).

ED is currently classified in the Diagnostic and Statistical Manual of Mental Disorders, Fifth 

Edition (DSM-5) (American Psychiatric Association, 2013) as an Obsessive-Compulsive 

and Related Disorder (OCRD) due to shared phenomenological and neurobiological (brain 

structure and genetic correlation) characteristics with OCD and other OCRDs, including 

trichotillomania (TTM) (Grant et al., 2016; Harries et al., 2017; Lochner et al., 2005; 

Monzani et al., 2014; Stein et al., 2010; Swedo et al., 1992). However, unlike OCD that has 

several first-line, well-established psychotherapeutic and psychopharmacological treatments 

(Hirschtritt et al., 2017; Skapinakis et al., 2016), there are fewer treatment options available 

for ED. Psychotherapeutic interventions such as cognitive-behavioral approaches with habit 

reversal training show some efficacy in reducing ED symptoms in randomized controlled 

trials (Schumer et al., 2016; Selles et al., 2016), but these results have been mostly observed 

in the short-term and relapse may occur in the long-term, which has been shown for other 

body-focused repetitive behaviors (BFRBs) such as TTM (Keijsers et al., 2006; Swedo et 

al., 1993). Different medications have been examined for the treatment of ED (Schumer 

et al., 2016; Selles et al., 2016), but to date there are no well-established pharmacological 

interventions for this condition.

The current lack of efficacious treatments for ED may be partially explained by the 

fact that ED is under-researched compared to other psychiatric conditions such as 

depression, schizophrenia, and OCD. Regulatory and funding agencies such as the Food 

and Drug Administration (FDA), the National Institute of Health (NIH), and pharmaceutical 

companies are often incentivized to allocate resources for conditions that are associated with 

considerable burden in the general population. Therefore, well-defined prevalence estimates 

for ED could contribute to the development of more treatment studies focused on ED.

Large-scale epidemiological studies in nationally representative samples have not evaluated 

ED, with a few notable exceptions (Keuthen et al., 2010), and therefore most of the available 

evidence on the prevalence of ED is primarily based on small studies (Bohne et al., 2002; 

Calikusu et al., 2012; Hayes et al., 2009; Keuthen et al., 2000; Leibovici et al., 2015; 
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Sulkowski et al., 2011; Taman, 2017; Teng et al., 2002), which adopted different sampling 

and diagnostic procedures. For instance, some studies sampled individuals from schools/

universities (Houghton et al., 2018; Keuthen et al., 2000), while others recruited participants 

online (Grant and Chamberlain, 2020; Machado et al., 2018) or public spaces (Hayes et 

al., 2009). Likewise, some studies adopted DSM-5 criteria to determine ED (Odlaug et 

al., 2013; Prochwicz et al., 2016) while others adopted general definitions of ED based 

on recurrent skin-picking with distress or impairment (Houghton et al., 2018; Keuthen et 

al., 2000) or self-reported diagnoses (Grant and Chamberlain, 2020). As a result, varying 

prevalence estimates from 1.4% to 5.4% (Hayes et al., 2009; Keuthen et al., 2010) have been 

reported. More recently, Grant and Chamberlain (2020) found that 2.1% of 10,169 adults 

reported a current diagnosis of ED through an online survey.

Given the significant methodological heterogeneity and the inconsistent prevalence findings 

reported across studies, we conducted a systematic review of epidemiological studies of ED 

to determine their characteristics as well as their sampling and diagnostic procedures. In that 

way, this systematic review provides an opportunity to evaluate study-level characteristics 

that may drive differences in reported prevalence estimates across studies. We also combined 

the available data into a pooled prevalence estimate and gender ratio of ED in an attempt 

to provide a best estimate measure of the distribution of ED in the general population 

considering all the available evidence.

Materials and methods

This study is reported in accordance with Preferred Reporting Items for Systematic Reviews 

and Meta-Analysis (PRISMA) (Page et al., 2021). A protocol was not pre-registered. 

All review stages were conducted by two independent reviewers (EO, LCF, or MR) and 

disagreements were solved with a third independent reviewer (EO or MHB).

Eligibility criteria and study identification

Records were considered eligible for inclusion in the meta-analysis if they provided data on 

the prevalence of ED in a sample from the general population. Because there have been no 

formal diagnostic criteria for ED until the latest edition of the DSM, we made no restrictions 

regarding the definition of ED nor the instrument adopted to operationalize ED. However, 

we excluded studies that assessed skin-picking as a self-injurious behavior (i.e., that queried 

about skin-picking in the context of other self-injurious behaviors, such as cutting, burning, 

or self-inserting objects under nails, etc.).

We searched select electronic databases (Embase, PsycInfo, PubMed) up to May 2020 and 

repeated the PubMed search in October 2021. The search strategies employed were tailored 

to each database and are described in detail in the supplementary file. We also inspected the 

reference list of other reviews on the topic to identify additional eligible studies (Arnold et 

al., 2001; Grant and Chamberlain, 2021; Grant and Odlaug, 2009; Grant et al., 2012; Torales 

et al., 2020; Turk et al., 2022). We did not adopt language restrictions.
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Study selection and data extraction

Titles/abstracts were initially screened and subsequently the full text of potentially eligible 

articles was retrieved to assess eligibility. We extracted and coded from the included 

studies the following pieces of information: recruiting area, year of publication; participants’ 

age, gender, and race/ethnicity; period investigated (lifetime versus current) and diagnostic 

criteria adopted. For the outcome data, we extracted the number of individuals with ED and 

the number of individuals in the entire sample. We also extracted the outcome data stratified 

by gender.

Statistical analysis

The proportion of individuals with ED in relation to the entire sample size was the effect 

size index of choice. We also calculated an odds ratio (OR) describing the odds of being 

female with ED compared to the odds of being female in the non-ED group. This OR 

represents the female-to-male ratio among those with ED controlled for the female-to-male 

ratio among those without ED.

Proportions were pooled through random-effects meta-analysis in the framework of 

generalized linear mixed models (Schwarzer et al., 2019) and ORs were pooled through 

a standard pairwise random-effects meta-analysis weighted by the inverse of the variance. 

Heterogeneity between studies was evaluated with the Q-test and the I2 statistic. For 

proportions, we ran subgroup analyses considering differences in gender (i.e., male vs. 

female), the criteria adopted to determine ED (i.e., DSM-5, DSM-IV adapted from 

trichotillomania, rating scale score threshold, self-reported diagnosis, and general skin-

picking with skin lesions and impairment/distress), the setting of the sample (i.e., school/

university, online survey, public spaces, household survey or twin study), the geographical 

region of the study, and the period investigated for the outcome (i.e., current versus lifetime). 

For OR, we conducted subgroup analysis considering the differences in the criteria adopted 

to determine ED. Publication bias was evaluated through the visual inspection of funnel 

plots and the Egger’s regression test.

Results

Included studies and characteristics

Figure 1 illustrates the study selection procedures for our systematic review. Of the 677 

records identified, only 26 records reporting on 17 studies were considered eligible for 

inclusion in our meta-analyses (Bohne et al., 2002; Calikusu et al., 2012; Grant and 

Chamberlain, 2020; Hayes et al., 2009; Houghton et al., 2018; Keuthen et al., 2000; Keuthen 

et al., 2010; Leibovici et al., 2015; Leibovici et al., 2014; Machado et al., 2018; Monzani, 

B. et al., 2012; Odlaug et al., 2013; Prochwicz et al., 2016; Solley and Turner, 2018; 

Sulkowski et al., 2011; Taman, 2017; Teng et al., 2002). Additionally, we identified 2 studies 

(Martínez-Aguayo et al., 2017; Selles et al., 2015) after inspection of the reference list of 

other reviews on the topic that had not been identified in our searches, likely because of the 

epidemiological terms that they used (‘incidence’, ‘frequency’). The full lists of included 

and excluded studies are described in the supplementary file.
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Table 1 describes the characteristics of the included studies. Of the nineteen included 

studies, eight (42.11%) were conducted in North America, four (21.05%) in the Middle 

East, three (15.79%) in Europe, two (10.53%) in South America, one (5.26%) in Oceania, 

and one (5.26%) in Central America. In total, 38,038 individuals with a mean age of 33 

years were included in the analyses; 24,299 individuals (63.88%) were female. Of the eight 

studies conducted in the US, race/ethnicity was available for four of them and 11,145 

individuals (73%) self-identified as white. Considering the setting of the sample, twelve 

(63.16%) of the studies were conducted in schools/universities, three (15.79%) in public 

spaces, one (5.26%) in a household survey, and one (5.26%) in a twin study; two (10.52%) 

were online surveys. Considering the criteria adopted to determine ED, eight (42.10%) 

adopted general skin-picking with skin lesions and impairment/distress; four (21.05%) relied 

on rating scale thresholds, most notably the Skin Picking Scale (SPS) (e.g., SPS ≥ 7; SPS ≥ 

9); four (21.05%) adopted DSM-5 criteria (i.e., recurrent skin-picking leading to noticeable 

skin lesions and distress/impairment despite repeated attempts to decrease/stop skin-picking 

which is not attributable to other medical/psychiatric conditions); two (10.53%) adapted 

trichotillomania DSM-IV criteria to skin-picking (i.e., recurrent skin-picking leading to 

noticeable skin lesions and distress/impairment which is accompanied of tension/urge before 

picking that is relieved after skin-picking and is not attributable to other medical/psychiatric 

conditions); one (5.26%) adopted self-reported diagnoses.

Prevalence

Meta-analysis of proportions identified a pooled prevalence estimate of ED of 3.45% (95% 

CI 2.55%, 4.65%) (Figure 2). There was significant evidence of heterogeneity between 

studies (Q = 404.31, p < 0.0001; I2 = 95.5%). Visual inspection of the funnel plot did not 

indicate asymmetry (Figure S1) and the Egger regression test was not significant (t = −0.49, 

p = 0.63).

Subgroup analysis stratified by the criteria adopted to determine ED identified significant 

differences (Q = 29.67, p < 0.0001); studies based on rating scale scores (4.50%; 95% 

CI 2.07%, 9.52%) had the highest prevalence while the one study based on self-reported 

diagnosis had the lowest prevalence (2.09%; 95% CI 1.83%, 2.39%) (Figure S2). Subgroup 

analysis stratified by setting of the sample identified significant differences (Q = 108.46, 

p < 0.0001) as studies based on public spaces had the highest prevalence (5.72%; 95% CI 

4.92%, 6.64%) while one study based on a twin sample had the lowest prevalence (1.25%; 

95% CI 0.85%, 1.77%) (Figure S3). Lastly, subgroup analysis stratified by continent 

identified significant differences (Q = 56.03, p < 0.0001) as the study in Oceania had the 

highest prevalence (9.91%; 95% CI 8.38%, 11.61%) while the studies in South America 

had the lowest prevalence (2.00%; 95% CI 0.78%, 5.06%) (Figure S4). Subgroup analysis 

did not identify significant differences considering the period investigated (current versus 

lifetime) for the outcome (Q = 1.24, p = 0.27) (Figure S5) or gender (females versus males) 

(Q = 1.62, p = 0.20) (Figure S6).

Female-to-male ratio

Meta-analysis demonstrated a significant female preponderance of ED with an estimated 

female-to-male ratio of 1.45 (95% CI 1.15, 1.81, p = 0.001) (Figure 3). There was some 
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evidence of heterogeneity, although not statistically significant (Q = 19.71, p = 0.07; I2 = 

39%). Visual inspection of the funnel plot indicated some asymmetry (Figure S7), but the 

Egger regression test was non-significant (t = −0.08, p = 0.94). Subgroup analysis did not 

find significant differences in the female-to-male ratio according to the criteria adopted to 

determine ED (Q = 1.08; p = 0.89) (Figure S8).

Discussion

We conducted a systematic review and meta-analyses to estimate the prevalence and gender 

distribution of ED in the general population. We included 19 studies involving 38,038 

individuals with a mean age of 33 years. Meta-analyses demonstrated an estimated pooled 

ED prevalence of 3.45% (95% CI 2.55%, 4.65%) and a female preponderance of this 

condition, with a female-to-male ratio of ~1.5 (95% CI 1.15, 1.81).

Our finding that ~3.5% of the general population is impacted by ED demonstrates that, 

based on currently available data, this condition has a slightly higher prevalence than other 

obsessive-compulsive and related disorders, including OCD (Fawcett et al., 2020; Kessler 

et al., 2005), body dysmorphic disorder (Koran et al., 2008; Otto et al., 2001) and TTM 

(Thomson et al., 2022). ED has been associated with mild to moderate impairment in social, 

occupational, academic, and psychological functioning as well as decreased quality of life 

(Flessner and Woods, 2006; Odlaug et al., 2010; Tucker et al., 2011). Furthermore, ED 

remains a difficult-to-treat condition with limited efficacious therapeutic options (Schumer 

et al., 2016; Selles et al., 2016). As research marches forward, we hope that our current 

study showing that ED is relatively prevalent in the population will help increase the 

interest of the FDA, NIH, pharmaceutical companies, and other funding/regulatory bodies in 

prioritizing treatment studies focused on this condition.

Our finding that ED disproportionately impacts females agrees with the majority of 

available evidence regarding the gender distribution of BFRBs in general. For instance, 

epidemiological studies that evaluated BFRBs across diagnostic categories reported that 

these conditions are more common in females (Houghton et al., 2018; Solley and Turner, 

2018). However, when considering specific diagnoses individually, although most of the 

epidemiological studies of TTM suggest that females are more likely to be affected than 

males (Thomson et al., 2022), a recent large-scale, nationally representative study based 

on an online sample did not identify gender-related differences in the prevalence of TTM 

(Grant et al., 2020). In this study, we found a pooled female-to-male ratio for ED that 

was similar in magnitude to the one found in our recent meta-analysis of TTM (1.5 versus 

1.3) (Thomson et al., 2022). There are several possible explanations for why BFRBs may 

be more common in females, including sociocultural norms and increased susceptibility to 

other conditions strongly associated with BFRBs, e.g., depression and anxiety. However, it 

is also important to recognize that this female preponderance is not observed in other related 

conditions such as Tourette’s Syndrome (Scharf et al., 2015). Larger studies focused on the 

gender distributions of BFRBs in general are warranted to clarify whether these conditions 

are indeed more common in females or if ED and TTM follow different gender distributions 

in the general population.
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This study has several limitations that should be considered. Although we attempted to 

identify all available studies, we cannot discard the possibility of missing information. We 

also conducted several subgroup analyses to identify study-level characteristics that could 

be associated with the differential distribution of ED in the general population, and to 

stratify estimates by geographical region and gender in accordance with typical procedures 

from systematic reviews and meta-analyses of epidemiological studies (e.g., the Global 

Burden of Diseases) (GBD 2019 Mental Disorders Collaborators, 2022). However, caution 

is warranted to avoid overinterpretation of these subgroup findings. Given methodological 

variability across studies due to sampling and diagnostic procedures, we cannot confidently 

determine that differences between subgroups are only attributable to the variable used to 

create the subgroups. Indeed, the various procedures adopted across studies contributed to 

substantial heterogeneity, which was only partially accounted for in each subgroup analysis. 

Therefore, findings from subgroup analyses may represent confounded associations due to 

other differences between studies.

Additionally, we recognize that our findings are limited by shortcomings of the included 

epidemiological studies of ED. Specifically, most of the epidemiological studies of ED were 

based on non-probabilistic samples, which may limit the generalizability of our pooled 

estimates. Only three studies involved probabilistic samples (Keuthen et al., 2010; Monzani, 

Benedetta et al., 2012; Odlaug et al., 2013), but their findings may also be limited because 

of their reliance on specific sub-populations (twins and university students) and/or poor 

response rates, which may introduce selection bias. There is one study that used data from 

a nationally representative sample of the United States (Grant and Chamberlain, 2020), but 

it was based on an online survey in which individuals self-reported the presence/absence 

of a previous diagnosis of ED. Furthermore, most of the studies assessed the presence of 

ED through self-reported answers to checklists of symptoms and associated distress and 

impairment, or through a threshold based on an ED rating scale, without clinical evaluation. 

As the field moves forward, greater advancements in the knowledge of the prevalence of 

ED may be achieved through the adoption of probabilistic, representative samples of the 

general population; the inclusion of a sizable number of participants with equal coverage of 

both males and females; and the usage of valid and reliable methods to determine caseness. 

We hope that further developments in the field regarding the measurement of ED will also 

advance the epidemiological studies of this condition. In particular, the Minnesota Impulsive 

Disorders Interview (MIDI) is a structured clinical interview which was recently revised to 

incorporate other conditions including ED and might be used in future research to reliably 

measure the prevalence of this condition (Chamberlain and Grant, 2018).

Despite these limitations, this meta-analysis provides important new insights into the 

prevalence and gender distribution of ED, which we hope will contribute to inform 

discussions with patients and motivate future research. This meta-analysis also highlights the 

limitations of previous epidemiological studies of ED, and particularly underscores the need 

for additional prevalence studies which adopt ideal sampling and diagnostic procedures.
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Conclusion

Our study demonstrates that ~3.5% of the population is impacted by ED and that the 

condition has a female preponderance. These results can be leveraged to increase awareness 

about the public health importance of this condition.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
PRISMA flowchart
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Figure 2. 
Forest plot for the excoriation disorder prevalence meta-analysis
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Figure 3. 
Forest plot for the female-to-male ratio for excoriation disorder
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